Comparison of the predicted structures of loops in the ras-SOS protein bound to a single ras-p21 protein with the crystallographically determined structures in SOS bound to two ras-p21 proteins.
We have previously computed the structures of three loops, residues 591-596, 654-675 and 742-751, in the ras-p21 protein-binding domain (residues 568-1044) of the guanine nucleotide-exchange-promoting SOS protein that were crystallographically undefined when one molecule of ras-p21 (unbound to nucleotide) binds to SOS. Based on our computational results, we synthesized three peptides corresponding to sequences of each of these three loops and found that all three peptides strongly inhibit ras-p21 signaling. More recently, a new crystal structure of SOS has been determined in which this protein binds to two molecules of ras-p21, one unbound to GTP and one bound to GTP. In this structure, the 654-675 loop and residues 742-743 and 750-751 are now crystallographically defined. We have superimposed our energy-minimized structure of the ras-binding domain of SOS bound to one molecule of ras-p21 on the X-ray structure for SOS bound to two molecules of ras-p21. We find that, while the two structures are superimposable, there are large deviations of the residues 673 and 676 and 741 and 752, flanking the two loop segments. This suggests that the binding of the extra ras-p21 molecule, which is far from each of the three loops, induces conformational changes in these domains and further supports their role in signal transduction. In spite of these differences, we have superimposed our computed structures for the loop residues on those from the more recent X-ray structure. Our structure for the 654-675 segment is an anti-parallel beta-sheet with a reverse turn at residues 663-665; in the X-ray structure residues 655-662 adopt an alpha-helical conformation; on the other hand, our computed structure for residues 663-675 superimpose on the X-ray structure for these residues. We further find that our computed structures for residues 742-743 and 750-751 are superimposable on the X-ray structure for these residues.